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(57)Abstract: 

PROBLEM TO BE SOLVED:To suppress generation of formaldehyde 
by improving processing stability of an acetal resin without reducing 
appearance of a mold. 

S OLUTION : This polyacetal resin composition is produced by adding 
about 0.001-5 hindered phenol-based compound, about 0.001-20 
pts.wt. triazine ring- having spiro compound, about 0.01-10 pts.wt. 
processing stabilizer and about 0.001-10 pts.wt. heat stabilizer to 100 

pts.wt. polyacetal resin. The spiro compound may be a compound ^Jt** 
expressed by formula (1) (wherein R1 and R2 are the same or different ^V^i (^"V'"" ,h fij 

and express each an alkylene, an arylene or an alarkylene). The /— h o— '^--c h-4 

polyacetal resin composition may contain a colorant and the like. "** HH * 
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[C laim(s)] 

[Claim 1] Polyacetal resin, a hindered phenol system compound, the spiro compound that has a triazine ring, 
and the polyacetal resin constituent which was chosen from the processing stabilizer and the heat-resistant 
stabilizer and which consisted of kinds at least. 

[Claim 2] The polyacetal resin constituent according to claim 1 with which a spiro compound has a guanamine 
ring in both ends. 

[Claim 3] The polyacetal resin constituent according to claim 1 whose spiro compound is a compound 
expressed with the following type (1). 
[Formula 1] 

H 2 N nh 2 



(the inside of a formula, and R1 and R2 are the same — or it differs and an alkylene group, an arylene radical, o 
an aralkylene group is shown) 

[Claim 4] The polyacetal resin constituent according to claim 3 R 1 and whose R2 are the shape of a straight 
chain, and branched-chain C 1 — 1 0 alkylene group in a formula (1). 

[Claim 5] The polyacetal resin constituent according to claim 1 whose spiro compound is 3 and 9-screw [(3, 5- 
diamino -2, 4, 6-triazaphenyl) C 1 — 6 alkyl]-2,4,8,10-tetraoxaspiro[5.5]undecane. 

[Claim 6] A spiro compound 3, 9-screw [2-(3, 5-diamino -2,4, 6-triazaphenyl) ethyl]-2,4,8,10-tetraoxaspiro 
[5.5]undecane, 3, 9-screw [1-(3, 5-diamino -2, 4, 6-triazaphenyl) methyl]-2,4,8,10-tetraoxaspiro[5.5]undecane 
And 3 and 9-screw [3- (3, 5-diamino - Polyacetal resin constituent according to claim 1 which was chosen 
from 2, 4, 6-triazaphenylH , and 1 -dimethyl propyl]-2,4,8,10-tetraoxaspiro[5.5]undecane and which consists of 
kinds at least. 

[Claim 7] The polyacetal resin constituent according to claim 1 with which the spiro compound consists of 3 
and 9-screw [2-(3, 5-diamino - 2, 4, 6-triazaphenyl) ethyl]-2,4,8,10-tetraoxaspiro [5.5]undecane. 
[Claim 8] The polyacetal resin constituent according to claim 1 whose spiro compound is a compound 
containing an anhydrous compound or water of crystallization. 

[Claim 9] 3 in which a spiro compound contains water of crystallization, the polyacetal resin constituent 
according to claim 1 it is [ constituent ] 9-screw [(3, 5-diamino - 2, 4, 6-triazaphenyl) straight chain or 
branching CI -5 alkyl]-2,4,8,10-tetraoxaspiro[5.5]undecane. 

[Claim 10] The polyacetal resin constituent according to claim 1 with which the spiro compound consists of 3 
and 9-screw [(3, 5-diamino - 2, 4, 6-triazaphenyl) alkyl]-2,4,8,1 0-tetraoxaspiro[5.5]undecane and 3-(cyano 
alkyl)-9-[(3, 5-diamino - 2, 4, 6-triazaphenyl) alkyl]-2,4,8,10-tetraoxaspiro[5.5]undecane. 
[Claim 1 1] A spiro compound 3 and 9-screw [(3, 5-diamino - 2, 4, 6-triazaphenyl) CI -6 alkyl]-2,4,8,10- 
tetraoxaspiro[5.5]undecane, The polyacetal resin constituent according to claim 1 which consists of 3-(one to 
cyano C6 alkyl)-9-[(3, 5-diamino - 2, 4, 6-triazaphenyl) Cl-6 alkyl]-2,4,8,10-tetraoxaspiro[5.5]undecane. 
[Claim 1 2] The polyacetal resin constituent according to claim 1 whose processing stabilizer is at least one soi 
chosen from the group which consists of long chain fatty acid or its derivative, polyoxy alkylene glycol, and a 
silicone compound. 

[Claim 1 3] The polyacetal resin constituent according to claim 1 whose heat-resistant stabilizer is at least one 
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sort chosen from the group which consists of a basic nitride, a phosphine compound, an organic carboxylic-acid 
rnetal salt, alkali or an alkaline-earth-metal compound, a hydrotalcite, and a zeolite. 

[Claim 14] The polyacetal resin constituent according to claim 1 with which the heat-resistant stabilizer was 
chosen from a melamine or its derivative, a guanidine derivative, a urea derivative, and nitrogen content resin 
and which is a kind at least. 

[Claim 15] The polyacetal resin constituent according to claim 1 which contains the hindered phenol system 
compound 0.001 - 5 weight sections, a spiro compound 0.001 - 20 weight sections, the processing stabilizer 
0.O1 - 10 weight sections, and the heat-resistant stabilizer 0.001 - 10 weight sections to the polyacetal resin 
1 00 weight section. 

[C laim 1 6] Furthermore, the polyacetal resin constituent containing a coloring agent according to claim 1 . 
[Claim 17] The polyacetal resin constituent according to claim 16 whose coloring agent is carbon black. 
[C laim 1 8] The manufacture approach of the polyacetal resin constituent which mixes polyacetal resin, a 
hindered phenol system compound, the spiro compound that has a triazine ring, a processing stabilizer, and a 
heat-resistant stabilizer. 

[Claim 19] P olyacetal resin mold goods which consisted of polyacetal resin constituents according to claim 1 . 
[Claim 20] (1 ) Polyacetal resin mold goods according to claim 19 whose amount of generating formaldehyde is 
below surface area 2.5microper two g of mold goods when it saves at the temperature of 80 degrees C in a 
closed space for 24 hours and the amount of generating formaldehyde saves in the closed space of below 
surface area 1 .Smicroper two g of mold goods and/or (2) temperature of 60 degrees C, and saturated humidity 
for 3 hours. [ of 1 cm ] [ of 1cm ] 

[Claim 21] Polyacetal resin mold goods according to claim 19 whose mold goods are at least one sort chosen 
from autoparts, the electrical and electric equipment and electronic parts, building materials and a pipe fitting, a 
life and the components for cosmetics, and medical components. 
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tt, fWE 7 JP* 1/ >S £ 7 U - U >S £ ^Sg LfoSte 

(Ci- 6 7J^U>l^a , #t!Ci-3 7Jl^U>* 
(x^U>£ft£) ft£T»4. MER^tfR 2 

tt, S6fc^f;«S:iJ0Ci.4 7JWH, ^xx;i/ 
7^/i, N - lift 7 $ ; 1ft t'0)M» ** 

40 [0026] C <Z> ck *5 & X bf D fb^fel t LTIt MX 
fcfc\ 3, 9-tfX.[2- (3, 5-y7^-2, 4, 
6 - I- U 7 If 7x-JW X^;H ~2, 4, 8, 10- 
Th7^W7eP [5. 5] 0>?*> (CTU^7 
7" ^ » , 3, 9 - h: X [1- (3, 5-^7^/- 
2, 4, 6 - h 'J 7 if 7x-;l/) *3=Jl/| -2, 4, 
8, 1 0 - t- h X bin [5. 5] ^>r*> 

(CMTU^7t=» , 3, 9-t:X [2- (3, 5 
-y ? 7^y-2, 4, 6-NU7if7x-W -2-^ 
5 L ^X^;H-2, 4, 8, 1 0-fh7t*tXt!P 

5^ [5. 5] ^>T r 7^>, 3, 9-tiX [1- (3, 5- 
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z/T^S ~ 2, 4, 6 - h U 7 if 7i-)W - 1 , 1- 
v^^x^M -2, 4, 8, 10-rh7W7 
fc°n [5. 5] £ 3, 9-fc:* [3- (3, 

5-y7^y-2, 4, 6 - h'J71f^x-;U) - 1, 
1 - v^fJ^D bTJH -2, 4, 8, 10-fh7t 
^ItXfcfn [5. 5] -5 3, 9 - t*X [3- 

(3, 5->?7^7-2, 4, 6-hU71f^x-;W 
-2, -2, 4, 8, 10-f 

h7tWXb°P [5. 5] £>5**>fc£(D3, 9- 
bfT, [ (3, 5-^757-2, 4, 6 - MJ 71f :7x 
~M Ci-eT -2, 4, 8, 10-fh7t 

^itxtfa [5. s] ^>r^>^w^f^w a d 
tie>0^trn{b'&4Si<^«5-&, 3, 9-trx[(3, 5- 

^757-2, 4, 6-hU71f7xZJW i*XH» 
KCi-s7;^M -2, 4, 8, 

XtfP [5. 5] 0>5"tJ>, Mz-i£, CTUm^ 
>. CMTU^/7t$X 3, 9 - fcfX [3- (3, 5 
->>7^7-2, 4, 6-hU7"tf7xz;W -1, 1 
-y^fJ^nt°JH -2, 4, 8, 10-rh7t+ 
itxhf □ [5. 5] £>^#>*#»£L<, »l:CT 

[0027] :ftsoxeDftft»it 

It <£>j& a* 6 % W tc^^Tk l^cX tf p * 

Karens. x tf uit-^m uh^ko. i 

[ 0 0 2 8] £<B«£5fcXtfDfb-&ttfcL W^.H ^ h 
7^VXb'Dl^ff^y- h UJ^yy7>y75 
Kit, 7;!/a-;i/^3=r*gt®gt*> ffigftM&£<Z)^£ 
T> HJ±T^jfc £-t±^7j& (#H¥5 - 3 2 6 6 4^S 

(4#^BH4 4- 8 6 7 6 ft£KJ; 

[ 0 0 2 9] u©«t5&Th7**yXlfDi|[*ttS 

- (S/7;7MJW - 9 - [ (3, 5 ->>7^7- 2, 

4,6- h u 7+f y xn;u) 7)V*r)V\-2, 4,8,10 

-^r N^*3rU-* tf P[5. 5]^?>5 :r ^> [WAtf, 3 

- (2-y7yi5 1 JW -9- [2- (3, 5-^7^ 
7-2, 4, 6 - h U 7-tf 7 x - )]/) x^ju] -2, 
4, 8, 1 0-fh7t^"ttXh:D [5. 5] 

> (CTU^;^7t^» , 3- (l-y7/^? 1 
Jl/) - 9- [1- (3, 5-^757-2, 4, 6-h 

U7if^x-;w 7 5S»n -2, 4, s, io-fh7 

t^1t7,t°D [5. 5] 0>?r*> (CMTU^7^7 
^» , 3- (2-y7;-2-/^HfJH -9 
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- [2 - (3, 5-y7^y-2, 4, 6 — MJ 7 if 7 

x-;i/) - 2 -7^;ux^;H -2, 4, 8, 10-7 

h^^-^r-9-Xtfn [5. 5] 3- (l—> 

77-1, 1 - S J^)V^)V) -9- [3- (3, 5 
-5*757-2, 4, 6 - MJ 7*tf ?x-JlO -1, 1 
-S^^JM^JU] - 2, 4, 8, 10-rh7m 
XtfP [5. 5] £>x*>, 3- (3-v77-2, 
2 ->>7 5P;y7 8 P tfJl^) - 9- [3 - (3, 5->?7 5 
7-2, 4, 6 - MJ 7lf7x-JU) -2, 2-^75P 

70 ^yPtfJl/] -2, 4, 8, 1 0 -J- h^^ltXtf P 
[5. 5] O y^rtl >, &^3- (3-y7/-l, 1 
->>7^JU7 P P ejW -9- [3- (3, 5-^757 
-2, 4, 6 - N U7if 7x — M -1, l-v7^Jl/ 
yPb°;U] -2, 4, 8, 1 0 -5 1 b^^ltXtf P 
[5. 5] V>T*>1zE<T> 3 - (y7;Ci- 6 7M 
JU) - 9- [ (3, 5-^7^7-2, 4, 6 - MJ 7 
1f7x—Jl/) Ci-e7;U*Jl/] —2, 4, 8, 10-5" 
N^^ltXtfP [5. 5] ^>^#>] 

dtiecoy; hf Uit^mcoo t>. 3- (y7/C 

^ i-sigX^l7J^W -9- [ (3, 5-^75 
7-2, 4, 6 - h U 7if7xx;W ie«Xtt»ftC 
i-s7)V*M -2, 4, 8, 1 0 N^^U^tf 
P [5. 5] ^>x77 >, MAH CTUt;^7t$ 
>, CMTU^/^t^X 3- (3-y77-l, 
1 -y/^7°P tfJW - 9- [3 - (3, 5-^75 
7-2, 4, 6 - h 'J 7if 7x^JW -1, 1 -V*^ 
;U^PtfJU] -2, 4, 8, 1 0-xh7t^7eD 
[5. 5] £>^# ftlZCTU^J tf 

7t^>^L,K 

50 [0 0 3 0] H©i5<i:Jl-*j|l:hU7y>l (m 

h U 7y>I^tt^7 tf Dft-&i»i:H*»fc h U7y 
>§i (^77-^>^^if) 4*TT ^> X tf Ufc^m £ (DM 

[o o 3 i] ^>^< LbmMMizbVT 

3 , 9 - tf 7s [ ( 3 , 5 - i?T ^y-2,4,6-h'J 
7+f7xXJl/) 7)V*r)W-2 t 4, 8, 1 O-^h^:** 
1tXtfP[5. 5]^>^^><h, 3- (y7/7W 

40 - 9-[ (3,5-y7^/-2 I 4,6-hU 7 If 7 

xZJl/) 7;u^;i/]- 2, 4, 8, 1 o h^^-^itxtf 
P[5. 5]«?>x*><i:-C«Sc$nfcXtfD^ft, # 
C3,9-I:X[ (3, 5-^7^7-2,4, 6-h'J7 
if7x — ;l/) Ci-67MM-2,4 ) 8,10-fb7 
*^1tXtfP[5. 5]^>7 ? ^>ch, 3- (y7;C 
i-6 7)V*M - 9 - [ (3,5 -S^7 5 7-2,4,6- 
h U 7lf7xXJ!/) Ci- 6 7MJ1/]- 2,4,8,10- 
7^7t^Xt 4 G[5. 5 ] ^ > chT-m^^tlAi 

7, tf Plb^^^T^oT^Jcl^o 

50 [ 0 0 3 2] (inX^^^J) JnX^^t^JiibT^, (a) 
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yjn-Jk (c) xU a — >flsft»35i:£^6»*?snfc 
[0 0 3 3] (a)SiH^X^O|?Sft 

mmmm [*:/■;>», 9&v>wt* sux^t, ^ io 
>^-T r f>;i/^> /n°;u^^>^, xr7U>^ 

^^>^ ; t>* r >»*if(7)Cio-34«aipjii)»K 

(»*L<ttCio-3oiS*ni|g|»») ft ff] , SSio 

U/U>SL 7^F>SL x;i/*»j&:£©Cio.34^: 
tefPJIBJteK (»*L< HCio-3o3F§S|aiBKFlB) ft 
<H] , ek^$c l O£t±<0 2ffio]jgjftg! (-Jtgttflgjftj 
■) [-fc/XS/>H, F5^>~gL ^F77^>-gL 

te2ffi<DCio-2ofiSfDfliB£K) . ^.ir>— F5Hz> a? 
3Kftt*<0 2flfiCOCio-3o^F«afP»)KK (£?£L<te2 

ffi(DCio- 20 ^F^?psg^^) ft£] ^j^t^So :n 
meni&ik^a. iox««»^t: hp*->jh*»? 

>Rft£0>t KD + y^fPCio-26lM^a 
[0 0 3 4] miaft«IBfl6ife(Ofll««lc:». IBKKxx 

xXrik F U XXrik t- F 7XXfW £ <D 1 
tt«S©x^fJH864tt§x^TW<!:) 1fim?*> 

n-;i/ft<Jf<7)C2.8 T;u*u>if u (iSFSb< tt 

Cz-*7)),*V'>tfV n—)V) ft£) ft 

#ux^iy>^u zi— ;k #u:/n tru>/f u 3— 
;i/ft£o#u ^5>7;i^u>^u ;u<7)*axtt* 

^U^UirU>, y^y^xUXUh-Jk # 



fcf> 2 - 5 0 0) , »SL<tt2-4 0 0 (MH 2 

- 3 0 0) gtT^O, ¥^1^1 6Hi 

2 0-2 0 0^^) W»*b<, :oi5M'J7M 
U>dfU3-JHi, 2£ilJb«)Btelftt<Z)xx7 : 

[ 0 0 3 5] ^(OctiftiMUtll&KxX^KDWfcLT 
tt, X^U>^ U □-j^y-y/^R^/ixXr 
;k xfi/>y | j3- > )Ry-yXf7 , J>^xxT 
;k x^u>^u 3— ji/^y ~^^>^xx7^k x 
^i/>^'j3-j^;-y^>^>lxxTJk yj-fe 

-hUXf7'J>8xXf;k ^Uir U >^E/- F 
^\>»xXt-J1/, ^ U-fe U y^y - F U^^ySxx 
"r)V, O^XUXUh-My-fhy^Rfyi 
XXfJk ^>^XiJX'Jh-M;-fh7Xr7U 
y^IXrik ^>^XUXUh-M;-fh7^ 
>ixxfJK ^/^xU^'Jh-My-rhyty 
^>Sx7rJk #U^UtU>h'JXT7'J>8xx 
T^k F U^^d— jwya/i>^ey /tj^f^xxr 
Jk o^xuxu h-;i/ ; ey^>f^i/SxxfJk 

4fyn— ji, Wijxfi/>^ij3-jk #uynifi/> 
^yn — ;i/ftif) <d=^ j ^ ^ u — F. ty/^j^f- 
F, ; Eyxr7l/-K ^y^^-K ^y^e>^^ 

— F* ^ ^ ^ U — K zsrt)V^. -t*— K yXj7l/- 
K ^-N*— K i/^E>^^— F, F, 

y Fft^a^tf sns., 

[oo3 6] mmmmmr^ k^ith mifasiiigte 

K (iffiXtt2flficDft«||g)i&86) i7^>i (^y7$ 
>> y7 5>, *U7^ >gtft£) tC!)«75H (^y 
7^ F\ k*X7^ Fft£) tftttJHT**. ^y75 F t. 
ITU X- A7'U>87>H, ^^'J>K7^ 
^ UXf >i75 /\°;i/^5 1 >^7^ F, 7.^7 
U >t7^ F, 77 + >fi7$ ^a>175H, ^ 
>^>&7^ KftjfOttftttUrKOlfllKllTS F, * 

t/'<>^7^ ^uE<D^mnmffim<Dm imm7 ^ f\ 

Xf7 l J^Xr7 , J>»75 Xf7UWH>e 
7^ FftifCDfiSiRyt/x^ffifaJifl&Sch^Ey 7^ > 
^(Z)I2SK7$ Fftif^M^T^^o JFSL^JUflSK 
75Htttf77$HT*5. 1WIB tf>^ 7 5 Hfc»4, C 
i- 6 7Wl/>y7 = > Ci- 2 7J^l/>y7 5 

WJibTH l/>y7^ >- S>V1J1/^5 1 >^7 ^ 
F> X5 1 k>y7$>-yXf7'J >S7^F (X^ U 
> t , XX77 1 J J!/7^ F) , ^s=^it >< ^ U >>>7 ^ > - 
> ? 7^7^7 U >^7^ h\ X^l/>y75>-yXA>l 
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75 h\ !/>y7^>-y : E>^>S7^ F\ X5P 
U >>>7 5 >-ytl/1' >g£7 ^ F\ X^I/>> ? T^> 
-^x;U#S£7 5 K&£#^tfe,n, ££K:x^l/>S? 
T^>- Uf7'J>i7^H) xM/-f >S7^ K&£ 
^7MW>y7 5 ><D7 5 >^{iH3g&£7S/Jl^# 

[oo3 7] cn^(D&mmmmx\t^(Dmmmt. m 

[0 0 3 8] (b)#'J^y7J^l/>^Ua-Jl/ 

U n-jl/ (W£L<te^U C2-4 ^^^7;U^l/>^U 
XJ-JU) . ^iJt + yX^i/>-^iJ^y7'Dt , l/> 
*Ml=rft: , tfU 

t^yX^l/>^U^^y7°P tf l/>^'J-feU 

# l Jt^yXfl/>*'Jt^yyPb:!/> ; t/7*5 1 

u ^^7;u^u>^u P-JFte, ^vX^U>iiM£ 
£r#-r^>M^ft. W^Ltf, *>Jxf l/>^U3-jk sR 

l^y^Ua-JI/W^IH 3xi0 2 -ixi 

0 6 5X10 2 -5X10 5 ),!?JUH1 
X10 3 — 1X10 5 («^.«, 1 X 1 0 3 -5 x l O 4 ) 

[ 0 0 3 9] *U^y7Ml/>^U3-Mt *3fi 

[0 0 4 0] (c)y'j3- >ft£-*ft 

=^;U5yp^U-> (fiajAtf, S^^JUS'O 2) , 

7J^il/7U-^y'D^> ^f^7x-^ 
5^ D , y7U-Jk>D^^> 5? 

7 ic^I^ «<&Jii»m^ft (flAtf, # 
U ^^f^yD+*X *U 7xXJMf il/yP^lt-y 
#) Xtt*«#ft:*A««^7?#^. ^U^tf/fyP* 

3£ x v 5 m ^ 7 ^ yi (z^T)v^r)VT 3. y s^<^f) , x— 
b'x^s, (^^; Ti7 u p-f 
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uxi-» affesin^. £n£<D^UP->iMfc;£ 

[0 0 4 1] mEttJMft£*y£tt. (a) 

#>*4M, (d)7^# UXttTJP* U±®&Klb£ 

[0 0 4 2] (a)«SttSS*{fc<&«> 

tLTH «Atf. )]§lftS£7 5>3S (^yx^y-;i/7 

5 >, S?X^7-JU7^ >&2) , Sf^7^>i (o 
-h;l/-fv?>, p-MIH^>, p-7xXl/>y7 = 
>&£^S«82»7$>XttSB387^» * 7^ 

#{ffi# ;F^>^7 5 F\ p-7SM>X7^F^ 
£) , tFrz/Xl^i* (tH7yX tK7 

£) , *U7^; h'J7y>l [^77^ TirFy* 
^ 7^-S >, ^>VifT±^>. it ^7 yy ^7±5>, 7 
z?#if7jr*>* 1, 3, 6-FUX (3, 5-y7 = 
y-2, 4, 6 — F U 7 f/x;i/) ^\^1t>\ ^^0^/7 

ft: (ry^>;k ->U^>tt£) S/F^>X^^CD^|^ 
ft: (i/hv-X ^^>tt^) , ^7xy>Xttf(OR 
^ft: W7Xy>, ^7/^7X>?>^<HCD#^*^7 
X>?> ; ^7 UY^->feE<Dmtf.tfT-i/>te£) > S 
^ *X^<Z)R*ft [tf^ly^/F, tf^U7> x^U>^ 
7-fe^l/>^*> -f V^Uryyv U7> 

ty> F-r >, «at:^>h-r>Rasft a-^^t 
^>F-r>, 5 -yp tf;i^t^> F-r >> 5-^y 

^;i-t:^> F-f y^^^/X^yCiH 7;i/^;i^@m 
ft ; 5 - 7xXJH:^> F-T >, 5, 5-y7xZJl/h 
F-Y >UE&>7 U — ;UB^ft : 5-^^JF-5-7 

i-ji/t^ > F-r >^^oo7Jb^;i^7 u -;uM^ft^ 
, 7^>f-t>, wmy ? > b-i >mm& 

;Mt»ft:&£) , 7^>F-f>cD#iSS (7^>F-f> 
ytFo^y7J^-vA, 7 ^ > F -f > y* t F a* 
>7Jl/5 ~ ^7 A, 7^> F-f >7;^x^A&,!:Offl» 
*3 BJK&K£0>«fc£) , 77>h^><h7^fhK 

w-jpffttf) , 7^> f-t *yv-Mt&mt<D 

[0 0 4 3]i$tfiItlTll *Jl/A7 

5^ ;F^t F<h(DS^tc:J:D^^c-r^7^ym)]^ (^7t^ 
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6, t^fn>66, HD>1 1, t-fD/12, j-<4 
□ >MXD 6 , □ > 6 - 1 0 , u>6- I 1, 
t<D>6-12, t<o>6-66-61OSi*0* 

7^u;u7^h\ 7^u;i/7>Ftffiot;^ 

tf , ttMBB 55-52338 KBttflFS 3 2 0 

4 0 1 4^«»(clB«a>J|Mn^aAS^ft:d:£) , # 

fcf, M2 0 0 1 - 2 4 7 7 4 5 (112 0 0 1 ^ 

- 1 3 1 3 8 ftmW- 8 - 3 1 1 3 0 2*%'£ 

&mm 5 9 - s 6 6 1 4^^m, xmwftm 545 
504 2^B%mm, ^mm^m 540799 6 -^$3 

*H«Fff» 5 3 3 8 8 1 5n*9imm\Zfcm,<D!&&JL 

[0044] c:n6<z>*attss#^w{b&»tt- 

[0 0 4 5] »* b^a**»ftft«l:H ^7^> 
» (7^^7^>&£) , ^75>XI«0*««: 5» 

£) ] , ^7-fx>^««: (->7^7-yX * 1/7 
^->&£) , ^fl^ [tf^UT, S*<hMA7 
^xh K 75>h-f>, 7^> b-Y 

P ^ (7 ^ > N -f > >> t H n 7 ^ — r> A 75: 
£) ] > ffi**W*tlB [7^7«|g W7>>m * 

»B/#U (*^) 7?UJP75h\ #'J (N-tf— ;i/ 
*;W>fi7^K) , #'J (fcf— Jl^^A) &£] j&* 40 

[0 0 4 6] (b)«70M 

hiJXfMX7^>, h'jyPtfWX7^>, MJ 

?Ti^X7^ h u Ci-io 7;i/^;i/^x^ ^ 

^vJl/*;*:^ hUCs-n ^P7MM 

X7-T>3fti*) . 7'J-J^770 (MAH h 'J 7 
m-;^7txX^^>, D-hU.^y7xZM77^>, 
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7 x-;i/^X77 4 X hU-2, 4-y^fJl/7xlJl/ 
^7^X h'J-2, 4, 6-hU/f^7xZW 
X7>(>* h U - o- h U )V^7sV ^ >, h'J-m-h 
UWX7>{ >, MJ- P- h U >#<£>HJ 
Cs-12 7 , J^*X7^>fta , 77MA*X7^ 

> (#J*Ji\ h'J-o-7-yJWX7^X h'J-p 
-7-v;l/^X^^ >m<D V U C 6 -i2 7 , J-JUC 1 -4 7 

>< , 7'J- JU7JU^-;i/*X^^ 

> (WAH y7xZJI/t-MX7^>, 7UJI/fx7 
i^*77^ >^0yCe-i27 U— JI/C 2 -io7^^r- 
WX7^ >7iif) . 7'J-^7 7)l/^M7 7 0 

Atf, p -7-yJky7x- )l>frXy A >t£i:<Dz/ 
Ce-n 7 U — JI/Ce-12 7^JI/^;i^^X"7^ >^>, p 
-7-y^7xZWX7>{ >fj:t*C0C6-i2 7 U— 
C6-i27U-^Ci-47J^MX7^yf) , 7^1/^ 
JP7 u-^7^^+;u^x^^ > («Atf. ^^Jb77ai 
— ;u- p -7-->;i/*x:7^ >a£a)Ci-io7;i/*;i/C 

6-i2 7 U — Jl"Ce- 12 7 U -Jl/Ci-4 7Ji/^FJl/^X^^ > 
ft: if) , t f 7^77^>l 1, 4~tfX (>? 

7x^M77^y) Zf?>fc£<D\±7s (vC 6 -i 2 7U 

[0 0 4 7] (c)*^^Jl/^>K^iS« 
fl^MygMItUTH Wti^;k*>^^^M 
(Na, K^£(07W U^K ; M g, Ca&fW 

[0 0 4 8] ifS2ti^J^>SH JS^Wtt*^ 

(S^zl^K, ^n>^, n/\^7^, tf)V9)Vn. 7vtf 
[0 0 4 9] ««©5Ffi*DJBJi&j»*;^>»i:UTtt. 

^^fDC 3 - 9 ^7 ^?;b#>^ [ (y^) 7^u;uK, Z 

[0 0 5 0] Sfc, ^ttSUI)l&J»*;i/#>*oa&ft:i: 



17 

>^ (-f*:3>BL VK>8, 77Mfta . SufB 

ifc^E y x^u&ifco^y Ci-i o7;wi/xxfMt') 

[ 0 0 5 1] une,(DfI*M>g^lIH J*L$6T 

[0052] »*L^*«*;i.#>BAJWttt, 7;u* 
U±«£K#«*JW#>IM[ <IH*#;i/>"5A, ^x> 

v^^i/^7A, 12-tFD^T7'J>SMy^ 
^ >"^Stf)4>& < £ fe— 9WME&M0M * 0 * 

tt, #JAte\ ACLYN (7 7^ F • S/^Jl/tt«) , 
A-f*7> (E#ra#>^iJ^r5^Jl/tI) , it— U 

[0 0 5 3] (d)7MUXIj:7;^'J±I#l^ 

'JXIi7^*U±S(*IMt&«lCH CaO, M 
gO&£<D&JR&ffc;«K" G a(bH)2,"Mg'(OH)ia2" 
<Z>*K*»fti4*k (Na 2 C0 3 , K 2 C 

Os, CaCOs, MgC0 3 /c£t'©^l« 

[0 0 5 4] ^ne>CD7;U^ 'JXIJ7M u±a*JRfb 

[0 0 5 5] (e)A-f ko*;hm h 
A-f Fo^M^f hilTH #§S0g6 0- 1 2 4 1^ 
<&m%LZf%tm¥- 9 - 5 9 4 7 5-^4i«ft£fcEit*tlT 

[0 0 5 6] 

[M 2 + i- x M 3 + x (OH) 2 ] * + [A n 'x/„ -mH 2 0] 

M 2+ HMg 2t > Mn 2 + , Fe 2 + , Co 2+ &<H<7} 
2fffi&JR-f :t>£^b, M 3+ ttAl 3+ , Fe 3 + , Cr 3 + 
^<H<D3MIi'^>^to A n -teC 0 3 2 -, OH", 
HPO, 2 -, SO^'^^ni (»C1«XU2I) 09 
7-t>^^f 0 xte, 0<x<0. 5Tfe^ mH 
0 ^m< 1 T&^o ) Cft^O/W Ka^JW Ml 

[ 0 0 5 7] A-f FD^JW TDHT- 

4 Aj , iDHT-4 A - 2j , i"7 )'V7l V-f if — J 73: 

[0 0 5 8] (f)if^^-f h 



(10) 20 0 3-113289 

18 

if^-^-f K Wfctf, WH?7 - 6 2 1 4 2*I£«K:E 
*-e*^-fh (Ai, XS, YS, LiWZSMit* 

[0059] ;ine> ^-r #fflTXttxa« 

[0 0 6 0] hte> Tif^-^AA- 

3j , r-tf^-7AA-4j r-if^-^ AA- 5 j &£<hb 
X, XHf*7^ htt» r-fcf^AF- 9j , Y 

ma^r htt, rHS z - 3 2 0 NAAJ &££bT 

[0 0 6 1] ffiEHfR££jHtt. iatXli2iK±» 
[0 0 6 2] ^:^BJ(7)^8im^:#ltl4o 

t^r, t f 7 ; - frzkik^mcDmste, #U7 

t^-JWlOOliSEC^LT, 0. 001-51 
MSB. £?£b<te0. 0 0 5-31ii, 

<no. 0 i-is»g$gST&^o 

[0 0 6 3] 7.tf □{b^«KOSiJ-&^ #U7-fe*-JM» 
IBl0 0ti»C»LT, 0. 0 0 l-2 0iig6, » 
£L<te0. 0 1-10SfiSB> b< H0. 

50 0 3-5lMi«T*S. 

[0 0 6 4] HH*ta<D«fttt, #U7ir^-;U»li 
lOOli^LT, 0. 0 1-1 Oim !?SL 
<tt0. 0 3- 5SSSB (#J*-fcf. 0. 05-311 
SB) Sffi, mzO. 0 5-2lIg(51ST^I)<, 
[0 0 6 5] BJRft3ejflO«-&tt, finj^tf, #U7W 
0 0SSS8tC*fbT, 0. 001-1011 
SB, »*L<tt0. 001-5US (#C0. 01- 

40 itl$fy}<Dm^\%. #U7t^-;H»ISi 0 oimicj* 

LTx 0. 0 0 1-1I1S, ff^L<ti0. 0 0 5- 
0. 5 MfiSE (¥?\Z0 . 0 1-0. 1 5«*(B) SKC0 

[0 0 6 6] ^Tc, *»WO#U7t*^ 

5^ t««»0^fnt)«fflt?ti>o 
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[oo6 7] mmmntisTfc, ^^>mmn. mm 

[0 0 6 8] *«*»tLm 7 7>*^7 

[0 0 6 9] lEoiiatean *smH^Tfc± 

[0 0 7 0] 3»ft3«<o*W*J4, #U7-fe*- 
0. 0 1-5IM) , Sfib<B0. 1^-4 113, a? 
[0 0 7 1 ] *»W©#"J7-fe^-JP«|g|ft*«|fctt, 

^si:bi;t, mmnmmm. KfbKihsn (7 
©ci.iojjwi/ (^^) u-h©*axtt*i 

[0 0 7 2] ftfc, >&miZJfcCT, *mn<D&LW*&(DftL 
-f Xrt-) «) , fill (75 Htt&KI&df) ^tWJtk ^ 

jfeaiatLTit &mmitW} im<tmm* T)i^^n 

^-f&iS (9)V&, tf^0>> v-U*. y-fV r >±> ^ 



1#Pfl 2003-113289 
[0 0 7 3] (#U7-t^— JH»»*aj**©«ift*fe) 

>y-F7i;-J^fk^^:, »B^fc!D^*t, 

WAtf, (1) M»ti7-f-* r -#67^-Kl 

J*»-r*#iS* (2) XfcfD<t£te 

*brn{fc^*«*tNS# (M»tLT, #U7-fe*- 
JH»JB, fteSH, tt®*Al*l&:£) *U->f K7^-^- 

uauT^i/y ^c^"r^>75}i> (3) - 

^i^f h*BfS*«ft (»«?) lt«Hil, BT 
£<&&J*<BlfcJ&ift£»£>:&ffi, (4) *U7-fe*-JI/ttt 

Sftt»s*u7t*-;n»ii(Di»e» #u 

[0 0 7 4] *SS^(7)/PU7ir^— ^WIB&j£ttt4. W 

t*»ini (*fc»»j«»inx) iicj^t, #ij7 
ir ^ - ;uwn (DmitX temkftMte E \z cfc * * ;u A 7 ju^ 

fw«p«T*, **liPXWa>MiiiH*ak#7?#*. ^cd^c 

ItfcfcS^;^, »IBJ«^ EE*g^^, ^D-J^ff^ K^sK 
[ 0 0 7 5] BMB#U 7-fe^-JU»JBaj«* 

t?«jaEsnfc**w©*u 7iz^-;b^tsg^^p a P «, t 
wiuav/xt4«»iiix«*tticiift*ttt) 
;n»iB7?*iastifcrtc*aj4, i:bMM(D^^A7Ji/ 

It?:ffi^t?) e OTAti, —«fcffTBE*nT^-5#U7 
ir^ 7 — ^HtM^c^a c ?,^e(7D^;UA7;U^b: K55^ftfr4, 
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[ 0 0 7 6] cnizttisT* *»W0)#U7-b^-JU» 

j&7^p a pGDSEH» 1 cm 2 =!§7c9 1. 5^g^T, 
<te0-l. S6l:ffiL<tt0-l /igiS 

"C* 0, It, 0. 01-U gSST*5. £fc, S 

lcm 2 ^:02. 5m g J^T (0-2a ggl) > » 

^g8ST»t), 0. 0 1-1. 5Mggg~e& 

to o 7 7] *mj\v>^v7^$-)vmmmt&\t. « 

[ 0 0 7 8] ft*** |£JCTC0*JUA7^xh K58£* 

[ 0 0 7 9] #U7iz*-;M&fflj*«a*, #«fcJ;0 2? 

*_fc£, il«10-5 0cm^f^lg) 

(§t20ml) IcAtU iS8 0t:T2 4Bfrfl»It 
^ 0 -£-<Z)»* COffiBBSggitUCTK* 5m 1 £AU 
TKSSiftCO^^VJ J I S K 0 1 0 2, 2 9 (sft 

SfcO©3h^A7;i/Tt H»±t Ug/cm 2 ) £3< 

[ 0 0 8 0] IST(D*^A7J1/Tt 

te> ^(7)cke>tcbT^j5e-e#^o 30 

[0 0 8 1] *'J7t^-;i/M«p n n^> rfMIKlctO 

7L{£, ^mm i o - 1 o o c m 2 ttazmsD ^§ 

7X 5 0 m 1 *<Stf«BH*» OS* 1 L) <D*fcftTtfT 

^Stl^BSSL, ^^4>07K^E(£*;l^ 
U >fi£ J IS K0102, 29 (^JI/A7;!/ft F 
CO^) (If ot^Il, ^p n nC0*Mlt^^0^^^A 
7^ThHMl (ugXcm 2 ) ^r^^^o 
[ 0 0 8 2] ^:^Bj^^^^itifS^;UA7J^T ? t: 40 

;HM^gia^^^pt^p a p^^^T/f jm<, Mffi?c« 
fa o # u -7 - & fmt* w^Mcoim sh \z&^ 

Tfc. ^co^7^p n DCOS®c73^:a$^ 5 0-10 

0%) 7-fe^-^»»Tf*«anfc*6»fi wii 



[ 0 0 8 3] *f£W<Df&m§hte. *W7*fkF#* 

«» • «^§Bp d p (i»«fl^5»»fl&£) . «*t • e 

^p d p> B^p d p (4S) • <bffla D p^^p a p> R^Effl (E 

[0 0 8 4] «fcoA#wttt, ei*«atbTH < 

>d — A>F;k 7x-i^h7>^t-7°t-, iy- 
hAy^Jk 7->Xh7«;^ ftlX^f^f, /* 

7\ ua-, * u ?:/ft£<Bi*jg«a, 

>3 ■ m^p a p, 94 >W 

U¥=l U — f-O** U 7-^U-M:ftSSn54I 
£i»irr*ffla* H7D^^7^^x-^-gBp a p, 55 

p a pft £ <D^«^ n a p^J^T# * . 

[ o o 8 5 ] ma • n^ms* mm^&) t lth * 

ij Tiz^-Jl/1SJii^aT*^c^n, AoilflS^^ 

yi/a-^ft£©*-T^*»8, vtr (tf^^T— 
^l/n — ) , 8ramtr^ tf5^# ;* 5ft HCD t: 
^ttfcS* XttahT-W, 77^S/5>J, 
it-, n > tf 3. — 37— A (^-7^x^-h^- 

(Si) , ^-U-> KiSSS 

eh^^Hf «s>n& 0 / >7^< <hfe— B^#U7ti' 

■*-"t^ ^-9---ft3±y h, 8 mmeftT-7^-t!7 
7D^ h: — "T 7^9 % — h U v 7 $Zj^7^ 

7aBa<Z)*#«i:UTtt, 5"— hgBp a p (^-^ 

h^7N c -> U^Hft£) , t^V X^77- h U ^ V^p d p 

[0 0 8 6] ^eiX, U T-tLf—frffimf&te 

sut* mmmM,. mm, sh^, a^^, tea. h-run 
?aii§§§gp a p^£<7)aw • sh^^p°p, 77^t-i (77 

-f F77^t-> 7t^777t- !77Xt-, 

^§§, ^^g§, i**8, ^7'i/-;Xik 

gg, i7^/-J^ -ffiW^S, &MU<D-fc)\s*f- 

p a p^»^tr:^$n^o 
[0 0 8 7 ] 
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ttftft_hT#3 e 
[0 0 8 8] 

[ 0 0 9 0] m&fem ^l/yhe2 3 0'CT4 5» 

[ 0 0 9 1] [J&ff^tt ] *U7t^ 

(12 Ommx 1 mm) ft, »ffij*»« ft ffl 1^X311 
Mf&ff^ (1 0 0 0 5/gyh) U ^I#»«©gK4 5 

-rat)*, ^i/KTtfy^ h^at^ts jo 

[0 0 9 2] m5£^<Df&m&frZ<D*)l>J±7 frrt K 

KRfr ( 2 mm x 2 mm x 5 0 mm) 1 0 
(^^®^»4 0cm 2 ) (0«fJ|g1*>:/;Uftffiffl«» 
«1 2 0ml) IdAtl, iBS80'CT24KM» fit 
«rtTJfl)#&L£:f£* &»*3fflJ*U IS*5ml*5/U 
>S*KlTi£A Life. £ CD7kmWt<Dfr)lAT )V"t\l Hfi 
^> J IS K 0 1 0 2, 2 9 »^A7ift H CO 

#X§g£S (m g/cm 2 ) ftlftHLfco 4tf 
[ 0 0 9 3] [aSC-CO^JBft^e^^JbAT^t F 
¥ffi#cHl£Jt (10 0 mmx 4 Ommx 2m 
m;MSS8 5. 6cm 2 ) ftSgfSTk 5 0 m 1 ft^tr 
^Ux^lz/SI (MIL) co^KffiTtfTffiBJU 

saw fi«S6 oic-e3i^iHijft«u&a, sibtibs 

fiftJIS K 0 1 0 2, 2 9 (*W7Jl'7tH© 
«) l:«oT«L, «I«gftO©*M7JI/7hK 
f££fi (/ig/cm 2 ) ftinaufc, 
[ 0 0 9 4] [JftfrliJUt] TS«J*»a (7 Ommx 5tf 



t!1 2 0 0 3 - 1 1 3 2 8 9 
4 Ommx 3mm) ft, 1 2 OICT-ISlDlSffllLfc 

[0 0 9 5] 

x : »b^ft*.ttlU*^6n«). 
[0 0 9 6] UttM 1-40 ft Jt«« 1 - 5 
#U7-fe*-JHif]|Bl 0 OttffiC, t>^-F7x; 

ftiS 1 ~^4tr^-rfiJ^Trg€rLfc^, 3 0mmf(D 2 

[ 0 0 9 7] fe*, tfc«©fc»fc, 3pU7-fe^-JH»IB 
CTU^7tS >ft8s*Qb*:#*j, Xb°D^ft#b7^ 

7^5 >tJpXK«»<fcHJ»ft««lt«SlPUfc«, H 

»Sj£9iT»§^7 5 >t»xs3e3flt»jo»!ift<oje3e 

IB*ftX 5 fcjnT. 
[ 0 0 9 8] ^MWfecfc^ltttW-CttfflLfcaRUT-fe^ 

[0 0 9 9] 1. *UT-b^— a 

(a-1) : #U7-fe^— ^atlBnxBU^- (SiBllPTk 

») 

(a-2) : #U7-fe^— JH»|g3#U^- (««S0* 
»«ffiK5£ft»R, ^i^-f>r^X=9g/10 
») 

±IS^;i/ h-f >77^XI1 ASTM-D123 
8K2PD, 1 9 Ot:, 2 16 9 g <7)^ftTT5fca6fc fit 
(g/ 1 05r) 1?*^o 

[o ioo] 2. t>^— k^x/— jumit&m b 

(b-l) : h UX^U>^U 13— [3 - (3 - 

(b-2) :^>^l'JXU h-Jl^h^*A [3 - 
(3, 5 t 4 - t HD + y7xZjW 

h] 

[0101] 3. A fcfD c 

(c - 1) : g| 0 *tfCTU^7t^ > [8fifi%<£> 



25 

(c-2) :i*CTU^7t^> [ (c-1) ^20 

(c-3) :aamcTum^>/cTut; 

^7^>iS#«3 [ 5SS%<£>*£li7kch 3SS%CDCT 
(c - 4) : CMTU^Jt^ > 

(c-5) : 3, 9- t*X [3 - (3, 5-y7^y- 
2, 4, 6 - h U7-if7i-;W -1, l-^^^^y 
Dh'M -2, 4, 8, 1 0 - fh7t + "!tXt 0 P 

[5. 5] ^y=f% > 

(c-6) :^>^jf7^-^> [iMfWll <#) 
«] . 

[0 10 2] 4. iJPXS5£?r5 d 
(d- 1) : Ifl/>exXr7 U JUT 5 K 
(d - 2) : *UX5 L U>ifU (^^1 3 5 0 0 

0) 

(d- 3) : 7Jl/t^> : &y/y7T7l/- h 

(d - 4) : 2/»J-bU > : eyxr7i/- h 

(d- 5) : X5 : l/>^U3-;i/yXr71/-h 

(d - 6) : ^y^l'JX'J I K^X^7U— h 

(d - 8) : ^Ut^yXfl/y-^UWy/Dfl/ 
> (5 0 - 5 0) ^Py^ftl^flt (^16 0 0 0) 
(d-9) :^>^>ilXr^ 

(d - 1 0) : 3p'J X^lx>^'J (»^fi6 0 0 

0) . 

[0 10 3] 5. H»££ffi| (*«*JW*>«AK«, 

7)i<uv±m&mm e 

( e - 1 ) : 1 2 - t KP + y^r7 U >K#;U->^ A 

(e-2) :7"f*V7- [ = # • ^#># U dr^ * 

<«0 S, /W$7> 1 7 0 2] 

(e-3) :&fl^y*>"JrA 

(e-4) :^7X/|^jk>r)A 

(e-5) :RK#;Uv"^A 

(e - 6) :Xt7U >^^^t->^A 

(e - 7) : *^bT^T->«j7A 
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(e-8) i/WKD^M-fh »|0ft*I*(«) 
SL DHT-4A] 

(e-9) :W7-f hA-4 [*y- (*) if* 
7AA- 4] 

[0 10 4] 6. HJft*&*| <*6*tt£*fti^«K *x 

y -extern f 

( f - 1 ) : * 7 ^ > 

(f-2) :^7^>«A7Jl/rtFSIi 

^ > 1 ^JUfc#LT*;UA7Jl''7*t K 1- 2^;U£ 

*«6g**tpH6. 5MILT, U * 

5 5 >-*;i/A7;l^t KtUIBSWffl*^ K»Kl«tD 
IS ^7>>-m7^Tt F W JIB <D»ft# * ifco 
^Com^kW* 6 0t©l*T3 0#Mife#U 

DS6©*^«S^75>-^^A7Jl/ft: F»B*# 

fee 

^ (f-3) [Blft¥l*(W S] 

(f-4) :t-fP>6-66-610 

( f - 5 ) : 7 5 > h ^ > [Jll w:77-r>^5*;i/ 
(«0 H] 

(f-6) : 77>h<>yt Fn^y7i^x^?A 
D\\myy^>^^ti)l (flc) SS> TALDAJ ] 
(f-7) :t-fP>-66 (f%fi3/im) 
( f - 8) : H^U7 

(f-9) (N- tfx;i/7-fe h7$ F) 

(f-10) :#>J (tfXJl/tfDU F» 
30 (f-11) : h'j7xzMX7^>. 
[0105] 7 . «fe^J g 

(g-1) \ji-i&>~?^vt> (T-£^U>77y>7) 

(g-2) :7^Py7x>MfeW 

(g-3) :M<t^?> 

(g - 4) : «j7Jl/ h7VU >^;i/— 

[0 10 6] 

[Stl] 
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